Original Article iNtroductioN
Iodine, a trace element, present in the human body in minute amounts (15-20 mg, i.e., 0.02" ×10" 3% of body weight) is an essential substrate for synthesis of thyroid hormones. [1] Deficiency of iodine results in impairment of thyroid hormone synthesis, which in turn leads to hypothyroidism, and a series of functional and developmental abnormalities grouped under the heading of "iodine deficiency disorders (IDDs)." [1] Iodine deficiency is a major health problem for all populations of the globe, particularly for pregnant women and young children, which results in abortion, stillbirth, mental retardation, dwarfism, cretinism, goiter of all ages, etc. [2] Goiter is one of the most visible manifestations of IDD that is caused due to overstimulation of thyroid as an adaptation to iodine deficiency. [3] Globally, the prevalence of goiter in general population is estimated to be 15.8%. [4] In India, an estimated 350 million people are at the risk of developing IDD due to inadequate consumption of iodized salt. [5] Various surveys conducted by the Central Directorate General of Health Services, Indian Council of Medical Research, Health Institutions, and the State Health Directorates show that no state in India is free from iodine deficiency, [2] and the sample surveys conducted in 29 states and seven union territories across the country showed that out of 390 districts surveyed, 333 districts reported total goiter rate (TGR) >10% and are endemic (prevalence of IDD >5%). [6] As per the Coverage Evaluation survey 2009, the accessibility of quality iodized salt has a very wide gap between coverage among rural (85.6%) and urban communities (46.4%). [7] To identify areas of IDD, goiter surveys are conducted to estimate the region's iodine status. [8] Goiter surveys are also a sensitive long-term indicator for the evaluation of an iodine program. [8] As iodine deficiency has an immediate effect on child's school performance, that is why they are usually taken into account for goiter surveys. [9, 10] Literature search reveals that many studies have been conducted in different parts of India and Kashmir division to estimate the burden of IDD; no such study has been conducted in district Baramulla of Kashmir division which lies on either banks of river Jhelum, 1593 m above sea level and about 55 km away from the capital city of Srinagar. In view of this, we conducted this goiter survey among school-going children of district Baramulla, Kashmir division, to see the prevalence of IDD.
Materials aNd Methods
This cross-sectional study was conducted in district Baramulla of Kashmir valley from March 2017 to April 2017 among school-aged children of 6-12 years. Sample size calculation was based on a goiter prevalence of 30% and 95% confidence interval (CI). [11] To select the study sample, cluster sampling was done. In the first stage cluster sampling, 30 clusters (i.e., villages) were selected by the probability proportionate to the size method. A sample of 90 children which consisted of 45 boys and 45 girls aged 6-12 years was selected randomly from each cluster. A total of 2700 children were examined. Prior permission to conduct the survey was obtained from the Institutional Ethical Committee and Director of the Education Department and informed consent from the Zonal Education Officer and school heads before the start of the study. All selected children were clinically examined by trained medical professionals, which included faculty members and postgraduate scholars from the Department of Community Medicine. Standard techniques were used to inspect and palpate the neck for the presence of any goiter, and the findings were recorded in a pro forma. Goiter was classified as per the World Health Organization (WHO) guide grading system as per the revised guidelines on the National Iodine Deficiency Disorder Control Programme (NIDDCP). [2] Sum of Grade 1 and Grade 2 was taken as TGR.
Data were entered in Microsoft Excel 2007 and analyzed using SPSS Statistics v20.0 (IBM, Chicago, 104 and IL, USA). Outcome variables such as age, sex, and goiter grade were expressed as percentage. Chi-square test was used to see the statistical difference in age and sex with goiter grade. P < 0.05 was considered statistically significant.
results
In this study, we studied a total of 2700 school children in the age group of 6-12 years from district Baramulla with a mean age of 9 ± 1.86 years. 50.07% were boys. The age distribution prevalence of goiter among school children (6-12 years) in district Baramulla is shown in Table 1 , which was observed to be 15.29% with the highest prevalence seen among school children of age 10-12 years (61.7%). The prevalence of Grade 1 goiter was more than twentyfold higher than Grade 2 goiter. The highest prevalence of Grade 1 and 2 goiter was seen among school children of 12 years age (25.19% and 1.81%, respectively). Table 2 shows age and sex comparison of goiter grades in district Baramulla, and it is clearly evident that females have a higher prevalence of Grade 1 and Grade 2 goiter (17.58%). The relationship of goiter prevalence with gender and age was statistically significant (P value for age: <0.05 and P value for gender: <0.05).
discussioN
Universal salt iodization, which means that all the salt used for human and animal consumption is iodized, is the most common widely used strategy to control iodine deficiency. [12] In June 1992, the National Goiter Control Programme in India was redesigned as "NIDDCP," in recognition of the spectrum of disorders due to iodine deficiency. [8] Until the 1990s, total goiter prevalence was used as the primary indicator for the assessment of population iodine deficiency.
[4] The population group most often assessed to reflect iodine deficiency in a population is school-aged children, because they are the most efficient and practical group to survey and usually reflect the status of the general population. [12] Goiter is still a big public health problem in developing countries. In this study, TGR was found to be 15.29% (95% CI ± 1.35). 14.70% (95% CI ± 1.33) children had Grade 1 goiter with figures higher in girls (16.83%) (95% CI ± 1.41) than in boys (12.57%) (95% CI ± 1.23). Grade 2 goiter was present in 0.59% of surveyed children with figures slightly higher in girls (0.74%) than boys (0.44%). Similar findings were observed by Rafiq et al. in a study conducted in Srinagar district of Kashmir valley, where TGR in the study population was found to be 15.27%, and the overall prevalence of Grade 1 goiter was 14.69% (girls 16.35%; boys 13.38%) and that of Grade 2 goiter was 0.59%. [13] A study conducted by Gupta et al. in Lucknow showed a TGR of 12.7%. [14] Bhat et al. also have reported the TGR of 11.9% in Jammu region. [15] The prevalence of goiter in another study by Chaudhary et al. in Ambala was 12.6%. [16] Another study conducted by Singh et al. among children in 6-12 years in rural Northwest India found the prevalence of goiter was 12.1%. [17] An earlier study conducted by Zargar et al. had found the TGR to be 52.08% with Grade 1 goiter in 41.95% and Grade 2 goiter in 10.1% in children of Baramulla district of Kashmir valley. [18] The prevalence was higher in boys (52.08%) than in girls (49.23%), which are not in accordance with the results of this study. Another study conducted by Zargar et al. in the same area in 1995 showed a TGR of 45.2% with 43.9% among boys and 46.2% in girls. [19] Overall prevalence of goiter in the Kashmir valley has seen a decline in the past decade as shown by the findings of a study conducted by Khan et al. among school-going children of 6-12 age group conducted in district Kulgam of Kashmir valley where TGR was found to be 18.9% with Grade 1 goiter at 18.5% and Grade 2 goiter at 0.4%. [20] Furthermore, in our study, we found a decline of TGR, Grade 1 and Grade 2 goiters among school-going children from the previous studies which were conducted in the valley, [16] [17] [18] [19] [20] which clearly indicates that the prevalence of goiter has declined in the Kashmir valley which can be attributed to better awareness and sustained IEC activities by the government about the use of iodized salt.
The prevalence of goiter was higher in girls (17.58%) than in boys (13.01%). This was consistent with the findings of a study by Rafiq et al. conducted in Srinagar district of Kashmir valley which showed that the rate was higher in girls (17%) as compared to boys (13.67%). [13] The prevalence of goiter was found to be higher in females (16.12%) than in males (10.10%) as reported by another study by Bhat et al. [15] Another study by Zama et al. in school children of district Chamarajanagar, Karnataka, India, found the TGR was higher in females (54.63%) as compared to males (45.37%). [21] The study by Sahu et al. conducted in Orissa showed a similar pattern with the prevalence more in girls (23.1%) than boys (17.3%). [22] Gupta et al. in a study conducted in Lucknow, India, also reported a higher prevalence of goiter among females (19.9%) than in males (6.8%). [14] A study conducted by Biradar et al. in district Ramanagara, Karnataka, India, showed females had a higher prevalence of 35.3% as compared to males with the prevalence of 31.4%. [23] All the above-mentioned studies are in accordance with the results of our study where there is female predominance in the prevalence of goiter. This may be attributed to the higher demand of iodine in the females and consumption of foods deficient in iodine. Females usually prefer to eat oily and junk food which is iodine deficient. Furthermore, it is evident from the results that with the increasing age, the prevalence of goiter also increased. Maximum goiter cases were found in the age group of 12 years which may be attributed to high basal metabolic rate and increased demand at the time of puberty both in boys and girls, respectively. The present study shows that the national program has had much impact in lowering down the prevalence of goiter in district Baramulla, Kashmir division.
coNclusioN aNd recoMMeNdatioNs
According to the WHO/UNICEF/ICCIDD, [12] a TGR of 5% or more in primary school children (6-12 years) signals to the presence of a public health problem. The present study showed mild goiter prevalence in school-aged children of 6-12 years in the district Baramulla of Kashmir valley. There is a dire need of periodic surveys to assess the magnitude of the IDD in context to the impact of the iodized salt intervention, providing iodized salt to the public, strengthening, monitoring, and evaluating the IDD program, which are essential to achieving sustainable elimination of IDD in India.
Acknowledgment
We would like to acknowledge the services and assistance of the Directorate of Education, Chief education officers, principals/head of institutions, teachers, and students who took part in the survey.
Financial support and sponsorship
This study was supported by the NIDDCP.
Conflicts of interest
There are no conflicts of interest. 
